Ureterocalicostomy involves excision of the hydronephrotic lower renal pole parenchyma and anastomosis of the dismembered ureter directly to the lower pole calyx. Ureterocalicostomy offers distinct advantages over conventional Anderson-Hynes pyeloplasty for the primary surgical management of pelvi-ureteric junction obstruction, notably for obstruction secondary to complicating anatomical anomalies of the kidney, such as horseshoe kidney. The present study was aimed to evaluate the outcome of primary laparoscopic ureterocalicostomy as a primary procedure in children.
Introduction
A n d e r s o n -H y n e s p y e l o p l a s t y i s widely regarded as the operation of choice for the routine management of ureteropelvic junction (UPJ) obstruction. [1, 2] However, there are occasions when it may be necessary to consider alternative techniques to achieve reliable drainage, such as recurrent UPJ obstruction, UPJ obstruction associated with anatomical anomalies, notably horseshoe kidney, and traumatic damage to the UPJ or proximal ureter. [3] [4] [5] Ureterocalicostomy was first described by Neuwrit in 1947. [6] Hawthorne et al. [7] reported three patients of whom one required reoperation after developing intrarenal obstruction at the site of the anastomosis. In the light of their experience, Hawthorne et al. [7] modified their technique to excise the lower pole parenchyma, achieving good results using this modification in a further two patients. Mollard and Braun [5] described the successful use of ureterocalicostomy as a primary procedure in 14 children, of whom 7 had horseshoe kidneys.
The present retrospective study was aimed to evaluate the outcome of ureterocalicostomy as a primary procedure in children over a 10-year period.
Materials and Methods
We retrospectively reviewed the clinical notes, imaging records, and laboratory investigations of all the children who had undergone ureterocalicostomy as a
Results
Eight children (five males and three females) underwent primary ureterocalicostomy during the study period. The mean age of the children was 11.37 ± 3.67 years. The presenting symptoms were as shown in Table 1 . UPJ obstruction was diagnosed based on ultrasonography imaging, intravenous urogram, radioisotope imaging, and whenever necessary computed tomography urogram. Two female children who were wrongly diagnosed and were referred for further management underwent preoperative cystoscopy and DJ stenting as the contents of the hydronephrotic kidneys appeared turbid on ultrasonography, and both the children had fever.
All the children were prepared for laparoscopic pyeloplasty. The children and their guardians were explained regarding the procedure, complications, and the need to convert to open if necessary. The reason to perform ureterocalicostomy was as shown in Table 2 . Five of the eight children underwent laparoscopic ureterocalicostomy [ Figure 2 ], whereas in three, it was necessary to convert to open as the dissection was difficult. The mean operating time was 134 ± 12 min, and the mean blood loss was 48 ± 7.48 cc.
A DJ ureteric stent was left across the reconstructed UPJ in all the children. Postoperatively, two children experienced complications, one had fever which subsided with oral paracetamol, and another had prolonged ileus lasting for 24 h. The DJ stent was removed 6 weeks later, and a radioisotope imaging (diethylenetriaminepentaacetic acid) was done a month later. Improved drainage following ureterocalicostomy was noticed in all the eight children; in five of these children, improved drainage was seen with improvement in differential renal primary procedure in our center during a 10-year period (January 2006-December 2015). Detailed attention was paid to the surgical indications, technical aspects of the procedure, and clinical outcomes. Eight children (five males, three females) underwent ureterocalicostomy at a mean age of 11.37 ± 3.67 years.
Six of the children presented symptomatically: two with recurrent urinary tract infections, three with flank/abdominal pain, and one with a combination of pain and infection. In two other female children, the presence of obstruction came to light accidentally. One of these females was wrongly diagnosed to have an ovarian cyst in a rural hospital. She was surgically explored, and on identifying that the lesion to be a dilated kidney, the patient was referred to our hospital for further management. She underwent an emergency double-J (DJ) stenting and was investigated in detail 4 weeks later. Similarly, another female child was clinically diagnosed as having acute appendicitis and underwent a diagnostic laparoscopy, wherein a huge right-sided hydronephrosis was noticed and was referred for further management.
The technique of ureterocalicostomy [ Figure 1 ] employed was similar in all children and comprised disconnection of the ureter from the renal pelvis and identification of the most dependent portion of the lower pole calyx by instrumentation within the collecting system. The risk of fibrotic stenosis was minimized by ensuring that renal parenchyma was generously excised to expose a sizeable area of the lower pole calyx. A tension-free anastomosis between the spatulated proximal ureter and opened calyx was then created using a 5-0 polydioxanone suture, with care being taken to ensure continuity between the two urothelial surfaces. function, whereas in the remaining three, improvement of renal drainage was associated with stable renal function. All the children were followed up for a minimum of 24 months. None of the children had flank pain, urinary tract infection, or a hugely dilated system on ultrasonography.
Discussion
It was Kelalis who was instrumental in popularizing ureterocalicostomy and highlighting the key technical aspects of success, namely, extensive excision of lower pole tissue to expose the calyx and a stented noncircumferential anastomosis, with care being taken to ensure continuity between the urothelial lining of the ureteric lumen and the luminal surface of the opened calyx. [2, 8] Mesrobian and Kelalis [8] reported the use of ureterocalicostomy for a range of indications in a series of 21 children ranging in age from 6 months to 17 years. Nineteen of these patients had a decrease or elimination of hydronephrosis. There were, however, two patients with postoperative complications requiring further surgical intervention: one requiring stent insertion for prolonged urinary drainage with anastomotic leakage and the other requiring treatment of a Candida perinephric abscess causing ureterovesical junction obstruction on the same side of the ureterocalicostomy.
Sarhan et al. [3] reported their experience in ten children, with an overall success rate (as evident on isotope renography) of 80% at a mean follow-up of 18 months. However, two children in their series (20%) required nephrectomy for recurrent obstruction and loss of function. Similarly, Radford et al. [2] reported on the outcomes of 13 children who had undergone ureterocalicostomy consecutively. Ureterocalicostomy was performed as the primary procedure in four children with horseshoe kidney and four children presenting with gross pelvi-ureteric junction (PUJ) obstruction. In the remaining five children, it was performed as a secondary procedure for recurrent PUJ obstruction after previous pyeloplasty. Twelve children (92%) experienced a good functional outcome following ureterocalicostomy as defined by reduced dilatation and improved drainage on postoperative ultrasonography and/or isotope imaging. However, one child (8%) developed symptomatic anastomotic obstruction 5 months after primary ureterocalicostomy for obstruction in a horseshoe kidney. Surgical revision was successful, with good drainage, preservation of differential function, and relief of symptoms on further follow-up to 3 years.
Gill et al. [9] reported on their initial experience with laparoscopic ureterocalicostomy in two patients, of whom one had UPJ obstruction and multiple secondary calculi in a dilated, dependent lower pole calyx, and one had surgically failed UPJ obstruction with a scarred pelvis and significant hydronephrosis. Using a transperitoneal technique, they dismembered the UPJ, spatulated the cut end of the ureter, amputated the [10] reported on a case of robotic-assisted laparoscopic ureterocalicostomy in a patient with proximal ureteral stricture refractory to endoscopic management.
Laparoscopic (minimally invasive) pyeloplasty has been considered as the standard of care for pediatric UPJ obstructions in many centers around the world. [11] [12] [13] [14] However, certain conditions prevail, wherein alternative options such as ureterocalicostomy need to be the choice of intervention.
Conclusion
Our study shows that primary laparoscopic ureterocalicostomy for UPJ obstruction is feasible, safe, and associated with minimal morbidity.
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